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assessing multifamily residential Parking 
Demand and Transit Service
This sTudy examined 

The relaTionship of 
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parking demand and 
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firsT hill/capiTol hill 
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in addiTion, currenT 

parking policies were 

assessed for Their abiliTy 

To meeT The observed 

parking demand, and an 

alTernaTive meThod To 

collecT parking demand 

daTa was explored. 
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inTroducTion
Parking policies greatly affect land 

use patterns in cities and are intertwined 
with automobile use, traffic congestion, 
housing affordability, and environmental 
impacts. Off-street parking requirements 
in multifamily residential developments 
have become commonplace in the United 
States, and planners have observed seri-
ous implications with their use. Planners 
typically have limited parking demand 
data available on which to base their park-
ing requirements. When parking data are 
available, they are often either outdated 
or based on a different development or 
transportation system context, including 
varying levels of public transit service.1 
Experience has shown that creating park-
ing policies based on this flawed data can 
result in an overbuilt parking supply, 
which encourages automobile use and 
discourages transit use. As cities look to 
increase transit ridership to achieve re-
gional planning goals, it is important to 
consider parking policy in concert with 
transit service provision. High levels of 
transit service can provide a viable alterna-
tive to owning a vehicle, which lowers the 
parking demand for new developments. 
When cities set parking policies based on 
information that is reflective of locally ob-
served parking demand and is calibrated 
to the level of transit service provided, 
they can reduce the cost of development 
and encourage alternatives to owning and 
driving an automobile. 

Based on local experience from trans-
portation planners and literature reviewed, 

it is hypothesized that 
that higher levels of 
transit service result in 
lower residential park-

ing demand. This research hypothesis was 
explored by conducting parking demand 
counts at multifamily residential apart-
ment buildings, per ITE Parking Genera-
tion methodology, and calculating transit 
level of service for two urban centers in 

King County, Washington, USA. Using 
the findings from this research, parking 
policies used in each urban center were 
analyzed for their ability to meet true 
parking demand. In addition, a Wash-
ington State Department of Licensing 
(DOL) database for registered vehicles 
was assessed for its accuracy in determin-
ing parking demand. By collecting local, 
context-sensitive data on parking demand 
and its relationship to varying levels of 
transit service, jurisdictions and develop-
ers may be better informed to build park-
ing that meets the true demand.

background
Parking is an important component in 

the complex transportation system that 
moves people and goods throughout an 
area. As urban areas continue to grow, 
planners often look to zoning regulations 
to help shape future development in a 
more environmentally and socially sus-
tainable manner. In addition, pubic trans-
portation agencies are striving to provide 
an inexpensive mobility option that can 
reduce the environmental impacts of ex-
cessive automobile use. It has been found 
that parking policies not only have an 
impact on the formation of urban environ-
ments, but they also have a strong relation-
ship with transit service planning.

A common regulatory mechanism 
that jurisdictions use to control residen-
tial parking supply are zoning codes that 
specify minimum parking requirements 
for off-street parking in new residential de-
velopments. These requirements are used 
to ensure that new residential development 
contains an adequate number of parking 
spaces in order to avoid parking spillover 
onto adjacent streets and properties, to 
maintain traffic circulation, and to ensure 
the economic success of the development.2 
The requirements strive to prescribe the 
exact number of parking spaces. Supplying 
less parking than demand warrants can 
inconvenience residents and potentially 
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result in spillover parking on adjacent 
neighborhood streets. Conversely, sup-
plying more parking than is demanded 
can increase the cost of property devel-
opment and reduce affordability of the 
new residential housing, while at the same 
time creating unnecessary environmental 
impacts such as encouraging additional 
car ownership and use and making transit 
usage less convenient and efficient.

Off-street parking requirements have 
become commonplace, and some planners 
have observed serious implications with 
their use, including impacts to travel, hous-
ing affordability, the environment, and 
transit service. As previously discussed, the 
parking supply built to meet the parking 
requirements is often in excess of parking 
demand. This surplus of parking has im-
plications on transportation mode choice, 
providing incentives for residents to own 
more vehicles, drive them more, and use 
transit or other modes of transportation 
less.3 As long as perceived free parking is 
available, people will continue to use their 
vehicles. This trend is counterproductive 
to many of the sustainable development 
policies planners aspire to implement to-
day. As our cities become more populated 
and denser, transit has been identified as 
a way to provide an affordable means of 
travel and to create healthy, compact com-
munities. The off-street parking require-
ments that have become commonplace 
today present a barrier to implementing 
these modern-day planning goals. 

meThods
We used a combination of parking 

utilization counts and geographic infor-
mation systems (GIS) analysis at the First 
Hill/Capitol Hill (FHCH) and Redmond 
urban centers to compare and contrast 
parking demand of multifamily apart-
ment buildings and transit level of service 
(LOS) characteristics. 

Site Selection
We chose the FHCH and Redmond 

because they represent two distinct types of 
development and different levels of transit 
service. FHCH is an urban area close to 
downtown Seattle (see Figure 1), which 
has high population density and robust 
transit service. Redmond is a growing sub-
urban area about 15 miles east of Seattle, 

with lower population density and less 
transit service, focused mainly on peak-
hour commuter service. To assess parking 
demand, eight apartment buildings were 
selected to conduct parking utilization 
counts, four in each urban center.

Parking Demand
To assess parking demand in each 

apartment building, one parking utiliza-
tion count was conducted for each study 
site. Methodology for conducting the 
counts was modeled after the ITE park-
ing demand observations used to support 
the Parking Generation report. Parking 
demand is defined as the “accumulation 
of vehicles parking at a given site at any as-
sociated point in time…This value should 
be the highest observed number of ve-
hicles within the hour of observation.”4 
Parking counts were completed during 
midweek days (Tuesday through Thurs-
day) in March and April of 2010 at the 
peak parking demand hours for residential 
land uses between 12:00 a.m. to 5:00 a.m. 
The parking utilization count consisted 
of counting the number of parked cars 
in the residential portion of the parking 
garage or lot at the time of the count. The 
cars parked in visitor or retail-designated 
parking spaces were not included. 

Using the data collected from these 

parking utilization counts, a peak period 
parking demand calculation was completed 
for each site and then averaged for each 
urban center. The methodology for cal-
culating peak period parking demand also 
follows ITE methodology and is defined as 
number of vehicles parked divided by the 
number of occupied dwelling units. Finally, 
a weighted average parking demand ratio 
for each urban center was calculated by 
dividing the sum of all vehicles parked in 
one urban center by the sum of all occupied 
dwelling units in that same urban center. 

We explored the accuracy of an alter-
native method to collect parking demand 
information. Parking demand calcula-
tions were compared to database queries 
from the DOL database for registered 
vehicles in King County. To count the 
number of registered vehicles at each site, 
the database was queried by the address 
of each apartment complex, and the to-
tal number of registered vehicles at each 
site was counted. To assess the accuracy 
of this method, a regression analysis was 
conducted for the DOL vehicle counts 
against the observed vehicles counted at 
a 95 percent confidence level. 

Transit Level of Service Analysis
We developed indicators to measure 

the different levels of transit service,  

Figure 1. FHcH and redmond urban center context map.
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summarized in Table 1. There are numer-
ous indicators, as noted in Transportation 
Research Board’s Quality of Service Man-
ual, but many of them require data not 
readily available, and some are not relevant 
because of the commonality of transit pro-
viders in each study site.5 We measure geo-
graphic frequency and geographic span as 
indicators of walking accessibility to qual-
ity transit service or service that is frequent 
and operates all day. We measure travel 
time to show the attractiveness of transit 
compared to automobile travel. Finally, 
we measure reliability to show whether 
residents can rely on transit as a viable 
transportation option. 

resulTs
Parking Demand

The results show that parking demand 
is lower than the amount supplied in both 
urban centers, suggesting that parking is 
overbuilt. Figure 2 displays the difference 
between parking demand and supply per 
study site and the weighted average. The 
samples sites were represented by identi-
fication codes because of confidentiality 
agreements. The weighted average park-
ing demand in FHCH is 0.52 vehicles 
per dwelling unit, and the parking sup-
ply ratio is 0.74, showing a 0.21 vehicle 
per dwelling unit oversupply of parking. 
The weighted average parking demand 
in Redmond is 1.08 vehicles per dwelling 
unit, and the parking supply ratio is 1.66, 
showing a 0.57 vehicle per dwelling unit 
oversupply of parking. 

The observed parking demand found 
in this study is less than the ITE Park-
ing Generation recommended ratios in 
both urban centers. Observed demand in 
FHCH (0.52) is almost half of what ITE 
recommends, and in Redmond observed 
demand (1.08) is still less than the ITE 
recommendation, but only by 0.12 spaces 
per dwelling unit. This finding suggests a 
suburban bias in the data published in the 
Parking Generation report.

To investigate the demand and supply 
imbalance, it is important to understand 
the parking regulations under which each 
apartment building construction was per-
mitted. Because parking regulations often 
change, we researched the legislative history 
of each urban center’s zoning code to find 
the applicable parking requirement. Table 2 

Table 1. Transit level of service indicator summary.

Indicator metric

Geographic Frequency Percentage of population living within a quarter-mile of frequent 
transit service (15-minute headways), averaged using four 
employment center destinations.

Geographic Span Percentage of population within a quarter-mile of all-day transit 
service (16 or more hours).

Weighted Travel Time Extra time spent in transit compared to automobile. Travel time 
includes total door-to-door time to major employment centers 
weighted by employment.

Reliability Average on-time transit performance.
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Figure 2. Parking demand compared to parking supply.

Table 2. Parking supply and demand compared to parking regulations.

Year built

First Hill/capitol Hill redmond

FH1 FH2 FH3 FH4 rD1 rD2 rD3 rD4

2003 2008 2006 2005 1990 1999 1999 2004

Parking Regulation 
(minimum spaces per 
dwelling unit, unless 
noted otherwise)

1.15 N/A* 0.5
0.33–
-1 **

1+ - 2.25 ***

Parking Demand (Vehicles 
per dwelling unit)

0.82 0.76 0.40 0.33 1.12 1.01 1.08 1.05

Parking Supply (spaces 
per dwelling unit)

1.17 0.81 0.65 0.49 1.68 1.58 1.47 1.83

Weighted Average 
Parking Supply

0.74 1.66

Weighted Average 
Parking Demand

0.52 1.08

* No parking requirement.
** 0.33 spaces for each dwelling unit with 2 or fewer bedrooms and 1 space for each 
dwelling unit with 3 or more bedrooms.
*** 1 space per dwelling unit minimum and 2.25 spaces per dwelling unit maximum. 1+ 
indicates that an additional one guest space per four units is also required.
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summarizes the year each apartment build-
ing was built and the parking requirement 
of the master use permit approval.

Alternative Parking Demand Methodology 
(DOL) Analysis 

The DOL registered vehicle database 
counts ranged from 40 vehicles below 
the observed counts to 25 above, with an 
average difference of -4.88 for all sites. 
Although this analysis suffers from a small 
sample size and a large standard deviation, 
the DOL registered vehicle method has a 
strong association with the fi eld observed 
method. Using regression analysis, the 
eight study sites were found to have 92 
percent of the fi eld observation counts 
explained by the DOL registered vehicle 
count (r² = 0.92). However, the large stan-
dard deviation shows that further investi-
gation is necessary to determine whether 
the DOL data can be used as a proxy. 

Transit Level of Service
The result of the transit level of service 

indicator analysis shows a clear difference 
in the type of transit service available to 
residents in each urban center (see Table 
3). Transit service is more accessible and 
frequent in FHCH. Fifty-two percent of 
residents have access to frequent service 
compared to 30 percent in Redmond. 
Residents have similar walking access to 
all-day transit service in each urban cen-
ter, but residents in FHCH benefi t from 
70 percent of all their transit service op-
erating all day, compared to 46 percent in 
Redmond. Interestingly, Redmond shows 
that, on average, travel to major employ-
ment centers is a half-minute faster in 
transit when compared to the automobile 
and is two minutes slower via transit from 
FHCH to major employment centers. 
This fi nding is likely due to Redmond’s 
geographic location at the end of a high-
way with intense congestion at peak 

hours. The transit service is able to use 
the high-occupancy vehicle (HOV) lanes 
and has an advantage over the automobile 
traffi c. Transit travel times from FHCH to 
major employment centers generally take 
an average of eight minutes less compared 
to Redmond. Finally, transit service is 
generally more reliable in FHCH, with 
better on-time performance.

limiTaTions 
Some limitations exist in this study. 

First, the parking demand estimates are 
based on a small sample size because of 
limited time and resources. Also, the 
fi ndings from the DOL analysis suffer 
from a small sample size and should be 
expanded to better understand the use 
of this alternative method. Second, this 
study only focuses on the relationship 
of transit level of service with residential 
parking demand. It is anticipated that 
other factors infl uence parking demand, 
such as mixed land use and alternative 
transportation facilities. Local govern-
ment should allocate more resources to 
conduct more empirical research on park-
ing and its relationship between land use 
and alternative transportation.

conclusions
For decades the belief of residential 

parking practice was that generous supply 
of off-street parking spaces would help re-
duce traffi c congestion and limit spillover 
of parking into surrounding neighbor-
hoods. However, the requirements that 
many cities place on developers to build 
excess parking supply has proved to en-
courage automobile use, increase develop-
ment costs, decrease housing affordability, 
consume more land and natural resources, 
increase air and water pollution, and pro-
hibit smart growth. As planners better un-
derstand the relationships between park-
ing, transportation choices, land use, and 
environmental impacts, it is important 
to evaluate how parking policies can be 
modifi ed to achieve the optimal balance 
of off-street parking.

A hypothesis of this study is that greater 
levels of transit service will yield a lower 
parking demand for multifamily residen-
tial developments in the urban centers. As 
a result of the combination of mixed-use 
development, shorter distances to many 
destinations, higher jobs-to-housing bal-
ance, and more frequent and diverse tran-
sit services, people may have viable alter-
natives to owning or driving a car. Then, 
they will demand less residential parking 
spaces than isolated, single-use suburban 
environments. As presented earlier in this 
study, FHCH contains a higher level of 
transit service and a lower parking demand 
when compared to Redmond. FHCH has 
half the parking demand of Redmond and 
performs better on at least two of the tran-
sit level of service indicators. 

Parking policies were reviewed in 
each urban center to assess their ability 
to meet the observed parking demand. 
In FHCH, all parking requirements have 
been removed, leaving the parking supply 
decisions entirely up to developers. This 
market-oriented policy is supported by 
many academics because it tends to result 
in a supply that is closer to the actual 
demand of the targeted tenants and can 
reduce the amount of parking oversupply.6

The effect of having no parking require-
ment in FHCH is still to be determined, 
but it is anticipated that the parking sup-
ply will be close to the observed parking 
demand ratio, 0.5. In Redmond, the av-
erage parking supply rate is much larger 

Table 3. Transit level of service 
indicator results.

Indicator FHcH redmond

Geographic Frequency 52% 30%

Geographic Span 100% 100%

Travel Time 2 -0.5

Reliability 2.58 3.67
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than the minimum requirement, at 1.66. 
Redmond has an opportunity to adjust 
its parking requirement to meet demand 
by lowering either the parking minimum 
or maximum. In addition to reducing the 
minimum parking requirement ratio, both 
urban centers should implement additional 
reductions to the required parking in their 
zoning codes. For example, cities can offer 
reductions to required parking when de-
velopers build near frequent transit service, 
implement car-sharing programs, adopt 
transportation management programs, de-
sign for pedestrian and bicycle access, and 
share parking between land uses that have 
different peak period demands. 

Parking policy has a key role to play in 
facilitating a shift away from auto-oriented 
communities to ones that are conducive to 
alternative transportation options, such as 
transit use. FHCH and Redmond provide 
an important example of the complexities 
involved with managing off-street parking 
supply. Since every community is unique, 
it is critical for planners and developers 
to have access to up-to-date information 
on parking demand. When planners and 
developers better understand parking de-
mand and its relationship to transit level 
of service, they can make more informed 
decisions about shaping development that 
improves the quality of life and enhances 
the vitality of its communities. n
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